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TITLE: ia-Aa-9-Deoxo-I l-Deoxy-Erydmrniydn A and DerivMives Combined with 
Sulfisoxaaole 



BACKGROUND OP THE INVBNTION 

KridOfThitTwviitrtim. 



The present invoition lelites to a novel group of chemical compounds providing antibacterial 
activity, and which are useflil in the therapy of bacterial infections in mammals. More 
specifically, the invention relates to compositions including the derivatives of the well*known 
antibiotic etythromycfai A. 



Deserintion of Related Art 
The related art indudes: 



Taipay et al, Antimicrobial Agents and Chemotherapy, Vol. 22, No. 1, pages 145.147 (1912). 
Hughes et al., J. of Infectious Diseases, Vol. 1 70, No. I , pages 906-91 1 , (1 994). 
Docm et al., Antimieiobial Agents and Chemotherapy, Vol. 32, No. 2, pages I80-18S (1988). 
U. S. Patents: 



4328,334 to Korbrehel et al 
4.465,674 to Bright etal 
4,512,982 to Hanskeetal 
4,526^89 to Bright etal 
4,886,79210 Djolde 



4,464,527 to Bright etal 
4,492,688 to Bright el al 
4,517,359 to Kobrehd etal 
4,5 1 8,590 to Hanskeetal 
4,957,905 to Hunt etal 



SUMMARY OF THE INVENTION 

The eiythremyeui derivatives act by binding to the 50S ribosomal tubunit of susceptible 
micioorganiams and, thus, hitetfeie vrith microbial protein synthesis. Nucleic acid synthesis is 
not aflbeted. The aulfisoxazDle inhibits bacterial synthesb of dihydrofblie acid by proventing the 
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condcn-UoB of the ptoidinc with pam-aminobcnzoic .dd thn«.gh competitive inhibition of the 
enzyme dihydopte«atc synthetase. After absorption the ciyth,«nydn derivative is laqjely 
bound to plasma pioteins and readily dim^es into most body flui*^ Rapid distribution of 
corthn,mycin derivative into tissues and high concemntion vrithin cells «sults in higher 

concentrations in tissues than in serum or riaama Er»ii™««;-^ • 

. «raniorpiasma. Eiythromycm dcnvaove seems to concentrate 

mfibroblastsandphagocytesasdemonstnuedbyinvivoincub^ion techno Such 
dcnvaUvesa,»modifieationsofd.^.k^ 

3tnictiire: ^ 




•n» erythnmiyciB derivrtive. of the piesem invention «latc to the compounds of the following 
slroctuic »d derivmives the«»f. which fom, a novel class of 14.mcmbc«d azalides 
c»«a«««eri«di«thaltheheteiocyclic nitrogen atom is lOposition. TTwr inventive 

step m the p««e« im^on is that these compounds ate combined with sulfi*^ 
enhanced .Abacterial activity. IT* present invenUon provides for novel phannaceutical 
compositions and methods for their use as antibacterial agents. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

An important chaUengeinrtgards to antibiotics, is howto avoid the prob^ 
leststance to these medicaUons. By combining two diflemm antibiotics, each having diffemnt 
mech«^, of action, but which woric .y«njis,i«|ly together this problem can be overcome 
nic p^sent imremion stems from the discovery that eertah, tythmmycin derivative, are easily 
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tolerated by patients without causing Bastroiniesttnal disturbances. Additionally when combined 
with suifisoxazole, resistance to Enterococcus Faecalis. methadllin-ftsistant stapylococci, and 
etythromycin resistant gram*positive strains is achieved. The inventive combination provides 
proteedon from a greater antibacterial spectrum then either erythromycin or sulfisoxazole alone. 
Thus, this new invention not only saves lives by providing a combination that overcomes 
medication resistance but is more easily tolerated without stomach upset and vomiting; side 
effects experienced by many people taking erythromycin alone. 

Specifically the basis for the present invention is (he pharmaceutical composition of an 
etythromycin derivative combined with acetylsulfisoxazole according to the structural formulas 
shown in Claim 1 below, where R is hydragen; CI-CIO alkylcarbonyl, or substituted CI-CIO 
allcyl wherein said substituent is amino or cyano; and R I and R2 are independently hydrogen* 
hydroxyl or amino; and including the pharmaceutical salts and esters thereof. Chemically 
acetylsuirisoxazole is N-(3,4,-Dimetly-5-isoxa»>le)-N-sulfanylactamide. Sulfisoxazole, where 
the acetyl group is replaced by H is an alternative substitution in the invention. Alternative 
possibilities for the erythromycin derivative include, but are not limited to, the strucniral 
formulas as shown in cither Claim 3 where R is methyl, R' is H and R\ in Claim 5 where R is 
ammino allcyl carbonyl, b H and R^ is OH, and in Claim 6 where R is cyano, R^ is an ammino 
group, and is H. 

In an altenuite embodiment, the composition of the present invention may be formulated wherein 
the erythromycin derivative has the general stnictural formula as shown below in Claim 2, 
including the phaimaceuticaUy acceptable salts, esters and metal complexes thereof, wherdn R* 
is hydrogen, CI •CI 0 alkyi carbonyl or unsubstitoted or substituted CI -CIO alkyl wherein the 
substituent is amino or cyano; R' and R' are hydrogen; R' and R' together ere oxo; R^ is 
hydrogen or C 1 *C1 0 alkylcarbonyl; R^ and R* are independenUy hydrogen, hydroxy or amino; R' 
and R' together are oxo or oxlmino; R^ and R* are independently hydrogen, CI *CIO alkyl or 
phenylsulfonyl; R* is hydrogen, or Cl-CIO alkylcarbony, and R*^ is hydrogen. Examples of 
opereble substitutions for the nine variables include the following: 
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EL 


El 








Bl 


E! 




SI 


CHS 


H 


H 


H 


H 


OH 


H 


H 


H 


CHI 


H 


H 


H 


H 


OH 




CH3 


H 


CK3 


H 


H 


CH3 


H 


OH 


H 


H 


H 



In fomnilating the combinBdon of the present invenUon it has been found thst the mixture nUo 
by weight, of erythromyein to suliisoxazole^ may nuige firom 1 00: 1 to as much as 1 :1 , and even 
trace amounts of sulfisoxaiole may be operative. The prefeired ratio is 100:38. The 
erythromycin and sulfisoxazole are prepared following standard laboratory procedures and 
processes that all competent worlcers in the field of the present invention will know. 

The various alternative formulations of the present invention may take Uw form of a compressed 
pill, a powder in an easy to swallow capiat, or even as a Auld dissolved in a Ikpiid such as water. 
In all cases, the formulation is to be taken orally. 
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CLAIMS 

1 . A pharniaceutical composition of an erythiomycin derivative combined with 
Bcetylsulfisoxazole according to the structural formulas: 




where R is hydrogen; 

C1-C10 alkylcarbonyl, or substituted Cl-ClO alkyl wherein said substituent is amino or cyano; 
Rl and R2 are independently hydrogen, hydroxy! or amino; 
and the pharmaceutical salts and esters thereof. 

2. A pharmaceutical composition of a erythromycin derivative combined with 
acetylsulfisoxazole according to the structural formula: 
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and the phannaceutically acceptable salts* esters and metal complexes thereof, wherein 
is hydrogen, 

CI-CIO alkylcorbonyl or unsubstituted or substituted 

C 1 -C 1 0 alky i [where] wherein said substituent is amino or cyano; 

and R' are hydrogen; 
R' and R^ together are oxo; 
R^ is hydrogen or C1*C10 alkylcarboayl; 
R' and R* are independenlly hydrogen, hydroxy or amino; 
R^ and R* together are oxo or oximino ; 

R' and R' are independently hydrogen, Cl-ClO aUcyl or pfacnylsulfonyl; 
R* is hydrogen, or Cl-ClO alkylcarbony, 
R'^ is hydrogen, and 
R" is hydrogen or acetyl 

3. The Gomposidon as claimed in claim l,wdierein the erythromycin 



structural fonnula: 




wherein^R is methyl, R' is H and R^is OH. 
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4 . The composition as claimed in claim 1 , wherein the erythiomyctn derivative has the 
stractural fonnula: 




wherein R is amino alkyi carbonyl, is H and is OH. 

5 «~ The composition as claimed in claim 1 , wherein the erythiomycin derivative has the 
strwtural formnia: 




wherein R is cyano,R' is an amino group, and RMs R 
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AMENDED CLAIMS 



[received by the International Bureau on 12 August 1997 (12.08,97)- 
original claims- 1-5 replaced by amended claims 1-5 (3 pages)] * 



I . A pfaannaceittical composition of an erythxomycin derivative combined with acetylsulfisoxazale 
according to the structural formulas: 




where R is hydrogen; 

C,-Cio alkylcarbcmyi, or substituted d-Cio alkyl wheidn said substituem is awmi^ or cyaoo; 

and arc independently hydrogen, hvdrtwcvi or amino; and the phamaMMticai »yitf A nd ff^tm 
thereof. 

2 . A pharmaceutical composition of a erythromycin derivative comb^ 
aoooiding to the strucQiral fonmuia: 




and the pharmaceuticaily acceptable sahs. esters and metal oon^)Icxes t^ 
R' is hydrc^en, 

Ci*Cio alkylcarbooyl or unsubstituted or substituted. 
Ci-Cio alkyi [where] wherein said substituent is amino or cyano; 
R andR are hydrogen; 
R' and R' together are 0!xo; 
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R*is hydrogen or Ci-Cio alkylcaibonyl; 

aid ai^ iiulq)eixlently hyd^ 
R' and R* together are 0X0 or oxiiniiio: 

R' and R* are indcpcndemly hydrogen. Ci-Cio alkyl or phenylsulfiwyl; 
R' is hydrogen, or C,-C,oallcylcarbonyl, 
R'^ is hydrogen, and 
R*' is hydrogen or acetyl 

3. The composition as claimed in claim l,M*cfc^ 
fimnula: 




wherein R is meth)d, R* is H and R^ is OH. 

4. The composition as claimed in claim 1, wherein the erydm^ 
fisnnulai 




wherein R is amino alkyl carbonyl, R* is Hand R^ is OH. 
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5. The oonqx>sitiQQ as claimed in claim 1, wherein the etythiomycin derivative has the structural 
fonnula: 




wheicin R is cyano, is an amino group, and R^is H. 
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